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(57) ABSTRACT

An image processing apparatus includes an image storage
unit that stores a plurality images having supplementary
information respectively, an image analysis unit that per-
forms an image analysis of each image stored in the image
storage unit; and a time correction unit that corrects an imag-
ing time that is included in the supplementary information of
the image in such a manner that the plurality of images are
arranged in an actual imaging time of the images in a case
where the plurality of images are arranged in an order of the
imaging time among the supplementary information, based
on at least one of a result of the image analysis by the image
analysis unit and a GPS information that is included in the
supplementary information of the images.
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IMAGE PROCESSING APPARATUS, IMAGE
PROCESSING METHOD, AND
NON-TRANSITORY COMPUTER READABLE
RECORDING MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image processing appa-
ratus, an image processing method, and a non-transitory com-
puter readable recording medium that correct an imaging
time that is supplementary information of each of plural
images in such a manner that the images can be arranged in an
order of actual imaging time in a case of arranging the plu-
rality of images in the order of imaging time among the
supplementary information.

2. Description of the Related Art

A photo book is a photo album that is created with a user’s
desired layout by selecting (extracting) and using a predeter-
mined number of images from a plurality of images (image
data) owned by a user. In recent years, an automatic layout
function to automatically create a layout of each page of a
photo book by automatically selecting and using a predeter-
mined number of images from a plurality of images owned by
a user, is provided.

In the photo book in the related art, for example, creation of
aphoto book of hundreds of images imaged in one event such
as a trip or a wedding ceremony has been assumed. In con-
trast, in recent years, creation of a photo book as a commemo-
rative album containing as large a volume as a thousand or a
few thousands of images for a year is performed for the users
who do not have enough time to create a photo book contain-
ing a large number of images.

For example, in a case of creating the photo book contain-
ing as large a volume as a thousand or a few thousands of
images for a year, a possibility that the images (image data)
imaged using one or more imaging apparatuses in which the
time setting of the built-in clock is different as in the case of
the images imaged by two or more types of imaging appara-
tuses having different functions such as a digital still camera
and a camera on a mobile phone, the images imaged during an
overseas trip without changing the set-time of the built-in
clock, and the images received from the friends are mixed, is
higher than in a case of creating the photo book containing a
few hundreds of images in the related art.

For example, in a case of two or more different types of
imaging apparatuses, there is a possibility that the time set-
tings of the built-in clocks of each imaging apparatus are
different. As in this case, an imaging time as supplementary
information of the image imaged by at least one of the two or
more imaging apparatuses having a different time setting of
the built-in clock is different from the actual imaging time of
the image. Similarly, in a case of the images imaged during an
overseas trip without changing the set-time of the built-in
clock of the imaging apparatus, at least one of an imaging
time as supplementary information of the images imaged
overseas and domestically is different from the actual imag-
ing time of the image. The case is similar to the images
received from the friends.

Therefore, in a case where the images imaged by one or
more imaging apparatuses in which the time settings of the
built-in clocks are different are mixed, even when arranging a
plurality of images in the order of imaging time that is
included in the supplementary information of the images, it is
not possible to arrange the images in the order of actual
imaging time of each image.
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In this way, when there is a mismatch between the imaging
time that is included in the supplementary information of the
images and the actual imaging time of the images, there is a
concern that it may not be possible to perform an automatic
layout in a case of creating the photo book having a plurality
of pages using the automatic layout function of the photo
book, for example, by dividing the plurality of images into a
predetermined number of groups of which the images are
continuously imaged in a predetermined time duration based
on the imaging time that is included in the supplementary
information of the images, and extracting the images from
each of the predetermined number of divided groups to
extract a predetermined number of images as a total, and then
using the extracted predetermined number of images.

For example, as described above, in a case where there is a
mismatch between the imaging time that is included in the
supplementary information of the images and the actual
imaging time of the images, ordinarily, the images imaged in
one event such as cake cutting in a wedding ceremony are
classified in one group and are desired to be arranged in one
page in the photo book. However, there is a possibility that the
images imaged in one event may be arranged in separate
pages of the photo book. In addition, in the layout of the photo
book, there is a concern that the chronological order of the
images may be disrupted.

As related art literature that are relevant to the present
invention, there are JP2006-197316A, JP2007-97076A, and
JP2007-519309A.

JP2006-197316A relates to a correction method of man-
agement data with respect to imaging data. JP2006-197316A
discloses a method of correcting an acquired time of a plu-
rality of imaged images by: sequentially counting the current
time and thereby obtaining the acquired time of the imaged
image; and measuring an elapsed time from the acquired time
to the current time; and then associating the imaged image
and the acquired time of the imaged image and the elapsed
time from the acquired time to the current time; and then back
calculating the elapsed time from the corrected time in a case
where the correction is performed with respect to the current
time.

JP2007-97076 A relates to a method of correcting a imag-
ing date for uniformly correcting the imaging date and time in
the image data acquired by a plurality of imaging apparatuses.
JP2007-97076 A discloses a method of correcting the date and
time data by: incorporating the image data having the supple-
mentary date and time data that indicate the acquired date and
time acquired by the plurality of the imaging apparatuses;
and, from the incorporated image data, selecting all of the
image data acquired by any one of imaging apparatuses
among the plurality of imaging apparatuses; and then correct-
ing the date and time data supplement for all of the selected
images.

JP2007-519309A relates to a digital camera that stores date
and time of each image incorporated in the digital image file.
JP2007-519309A discloses a method of correcting the date
and time value of the images by: setting up communications
between a digital camera and a separate device that provides
the current date and time value; and correcting the date and
time value of each of a plurality of digital images imaged by
the digital camera based on the difference between the built-
in date and time value in the digital camera and the current
date and time value of the separate device.

SUMMARY OF THE INVENTION

The present invention is made in order to solve the prob-
lems described above and an object thereof is to provide an
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image processing apparatus, an image processing method,
and a non-transitory computer readable recording medium
that correct an imaging time that is included in the supple-
mentary information of the images in such a manner that the
images can be arranged in the order of actual imaging time in
a case of arranging the plurality of images in the order of
imaging time among the supplementary information.

To achieve the object, the present invention provides an
image processing apparatus including: an image storage unit
that stores a plurality of images having respective supplemen-
tary information; an image analysis unit that performs an
image analysis of each image stored in the image storage unit;
and a time correction unit that corrects an imaging time thatis
included in the supplementary information of the image in
such a manner that the plurality of images are arranged in an
actual imaging time of the images in a case where the plurality
of'images are arranged in an order of the imaging time that is
included in the supplementary information of the images,
based on at least one of a result of the image analysis by the
image analysis unit and a GPS information that is included in
the supplementary information of the images.

It is preferable that the image analysis unit perform a simi-
lar image determination as the image analysis, and that, in a
case where the plurality of images are arranged in the order of
the imaging time that is included in the supplementary infor-
mation of the images, the time correction unit corrects the
imaging time that is included in the supplementary informa-
tion of one or more images among two or more images that
are determined to be similar images, in such a manner that the
two or more images that are determined to be similar images
by the result of the similar image determination processing
are continuously arranged.

It is preferable that the image analysis unit perform at least
one of a face recognition process and a frame determination
process as the image analysis, and that, in a case where the
plurality of images are arranged in the order of imaging time
that is included in the supplementary information of the
images, the time correction unit correct the imaging time that
is included in the supplementary information of one or more
images among two or more images in which at least one of the
same person and the same frame is determined to be imaged
as the result of at least one of the face recognition process and
the frame determination process, in such a manner that the
two or more images in which at least one of the same person
and the same frame is determined to be imaged are continu-
ously arranged.

It is preferable that, in a case where the plurality of images
are arranged in the order of imaging time that is included in
the supplementary information of the images, the time cor-
rection unit correct the imaging time that is included in the
supplementary information of one or more images among
two or more images of which the imaging locations corre-
sponding to the GPS information that is included in the
supplementary information of the images is included in the
predetermined range, in such a manner that the two or more
images of which the imaging locations corresponding to the
GPS information that is included in the supplementary infor-
mation of the images are included in the predetermined range
are continuously arranged.

It is preferable that the image analysis unit calculate a
degree of similarity of the plurality of images respectively
based on at least one of the result of the similar image deter-
mination process, the result of the face recognition process,
the result of the frame determination process as the result of
the image analysis, and the GPS information that is included
in the supplementary information of the images, and that the
time correction unit determine an amount of correction of
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imaging time of one or more images of which the imaging
time that is included in the supplementary information of the
images is corrected, according to the degree of similarity.

It is preferable that the time correction unit correct the
imaging time that is included in the supplementary informa-
tion of one or more images of which the imaging time that is
included in the supplementary information of the images is
corrected, in such a manner that the imaging time that is
included in the supplementary information of one or more
images of which the imaging time that is included in the
supplementary information of the images is corrected is
closer to the imaging time that is included in the supplemen-
tary information of the images which has a high degree of
similarity among the previous and the next images in a case
where the plurality of images are arranged in an order of
imaging time that is included in the supplementary informa-
tion of the images after the correction of the imaging time that
is included in the supplementary information of one or more
images of which the imaging time that is included in the
supplementary information of the images is corrected.

It is preferable that the time correction unit correct the
imaging time that is included in the supplementary informa-
tion of one or more images of which the imaging time that is
included in the supplementary information of the images is
corrected in such a manner that, as the degree of similarity of
the image which has the higher degree of similarity increases,
the imaging time that is included in the supplementary infor-
mation of one or more images of which the imaging time that
is included in the supplementary information of the images is
corrected is closer to the imaging time that is included in the
supplementary information of the image which has the higher
degree of similarity.

It is preferable that the time correction unit correct the
imaging time that is included in the supplementary informa-
tion of other images imaged by the same type of the imaging
apparatus as that of one or more images of which the imaging
time that is included in the supplementary information of the
image is corrected among the plurality of images, or the
imaging time that is included in the supplementary informa-
tion of other images imaged at the predetermined range of
imaging location that is the same as that of one or more
images of which the imaging time that is included in the
supplementary information of the image is corrected, based
on the type of imaging device that is included in the supple-
mentary information of the image and the GPS information
that is included in the supplementary information of the
image, by the same amount of correction as the amount of
correction of one or more images of which the imaging time
that is included in the supplementary information of the
image is corrected.

It is preferable that, in a case where the similar image
determination processing result is determined that there exist
a plurality of groups of one or more images of which the
imaging time that is included in the supplementary informa-
tion of the image is corrected, the time correction unit correct
the imaging time that is included in the supplementary infor-
mation of the images included in a group other than the group
of the largest amount of correction, by the amount of correc-
tion of the imaging time that is included in the supplementary
information of the images included in the group of the largest
amount of correction.

It is preferable that the image processing apparatus further
include: a necessity determination unit that determines the
necessity of the correction of the imaging time that is included
in the supplementary information of the images based on
whether or not two or more images are selected and used from
each of the predetermined number of the groups divided
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based on the imaging time that is included in the supplemen-
tary information of the plurality of images, and in a case
where the necessity determination unit determines that the
correction of the imaging time that is included in the supple-
mentary information of the images is necessary, the image
analysis unit performs the image analysis of the images, and
the time correction unit corrects the imaging time that is
included in the supplementary information of the images.

It is preferable that the image processing apparatus further
include: a display control unit that performs control for dis-
playing the plurality of images on an image display unit, and
the display control unit, in a case where the necessity deter-
mination unit determines that the correction of the imaging
time that is included in the supplementary information of the
images is necessary, the display control unit displays the
plurality of images on the image display unit in an order of the
imaging time that is included in the supplementary informa-
tion of the images, and identifiably displays the plurality of
images on the image display unit for each type of the imaging
apparatus that is included in the supplementary information
of the images or for each predetermined range of imaging
location corresponding to the GPS information that is
included in the supplementary information of the images.

It is preferable that, in a case where the necessity determi-
nation unit determines that the correction of the imaging time
that is included in the supplementary information of the
images is not necessary, the display control unit display the
plurality of images on the image display unit in the order of
the imaging time that is included in the supplementary infor-
mation of the images for each imaging date, and identifiably
display the plurality of images on the image display unit for
each type of imaging apparatus that is included in the supple-
mentary information of the images or for each predetermined
range of imaging location corresponding to the GPS informa-
tion that is included in the supplementary information of the
images.

The present invention provides an image processing
method including: an image analysis step in which an image
analysis unit performs animage analysis of each image stored
in the image storage unit that stores a plurality of images
having supplementary information respectively; and a time
correction step in which a time correction unit, in a case where
the plurality of images are arranged in an order of the imaging
time that is included in the supplementary information of the
images, corrects the imaging time that is included in the
supplementary information of the images in such a manner
that the imaging time that is included in the supplementary
information of the images are arranged in the order of actual
imaging time ofthe images, based on at least one of a result of
the image analysis and the GPS information that is included in
the supplementary information of the images.

It is preferable that a similar image determination process
as the image analysis be performed in the image analysis step,
and that, in a case where the plurality of images are arranged
in an order of imaging time that is included in the supplemen-
tary information of the images, the imaging time that is
included in the supplementary information of one or more
images among two or more images that are determined to be
similar images be corrected in the time correction step, in
such a manner that the two or more images that are deter-
mined to be similar images by the result of the similar image
determination process are continuously arranged.

Itis preferable that at least one of a face recognition process
and a frame determination process be performed in the image
analysis step as the image analysis, and that, in a case where
the plurality of images are arranged in the order of imaging
time that is included in the supplementary information of the

20

30

40

45

6

images, the imaging time that is included in the supplemen-
tary information of one or more images among two or more
images in which at least one of the same person and the same
frame is determined to be imaged as the result of at least one
of the face recognition process and the frame determination
process be corrected in the time correction step, in such a
manner that the two or more images in which at least one of
the same person and the same frame is determined to be
imaged are continuously arranged.

It is preferable that, in a case where the plurality of images
are arranged in the order of imaging time that is included in
the supplementary information of the images, the imaging
time that is included in the supplementary information of one
or more images among two or more images of which the
imaging locations corresponding to the GPS information that
is included in the supplementary information of the images
that are included in the predetermined range be corrected in
the time correction step, in such a manner that the two or more
images of which the imaging locations corresponding to the
GPS information that is included in the supplementary infor-
mation of the images that are included in the predetermined
range are continuously arranged.

The present invention provides a non-transitory computer
readable recording medium for causing the computer to
execute each step in the image processing method according
to any of the above.

The present invention provides a non-transitory computer
readable recording medium in which the program for causing
the computer to execute each step in the image processing
method according to any of the above is stored.

According to the present invention, it is possible to auto-
matically and simply correct the mismatch between the imag-
ing time that is included in the supplementary information of
the images and the actual imaging time of the images based on
at least one of the result of the image analysis and the GPS
information that is included in the supplementary information
of the images.

In this way, for example, using an automatic layout func-
tion for a photo book, it is possible to correctly perform the
automatic layout even in a case of creating a photo book of a
plurality of pages by dividing a plurality of images into a
predetermined number of groups in which each of the images
are continuously imaged within a predetermined time dura-
tion based on the imaging time that is included in the supple-
mentary information of the images, and extracting the prede-
termined number of total images by extracting the images
from each of the divided groups, and then using the extracted
predetermined number of images.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a configuration of an
image processing apparatus in an embodiment of the present
invention.

FIG. 2 is a flow chart illustrating a schematic operation of
the image processing apparatus illustrated in FIG. 1.

FIG. 3 is a conceptual diagram illustrating a state in which
a plurality of images is arranged in the order of imaging time
that is supplementary information of the images.

FIG. 4 is a conceptual diagram illustrating a state of deter-
mining an amount of correction of the image of which the
imaging time that is included in the supplementary informa-
tion of the images is corrected according to a degree of simi-
larity.
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FIG. 5 is a conceptual diagram illustrating a state in which
a plurality of images is arranged in the order of the imaging
time for each date that is included in the supplementary infor-
mation of the image.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, an image processing apparatus, an image pro-
cessing method, and a non-transitory computer readable
recording medium in the present invention will be described
in detail based on the preferred embodiment illustrated in the
drawings.

FIG. 1 is a block diagram illustrating a configuration of an
image processing apparatus in the embodiment of the present
invention. The image processing apparatus 10 illustrated in
FIG. 1, with regard to a plurality of images (image data)
having respective supplementary information, automatically
corrects a mismatch between an imaging time that is included
in the supplementary information of the images and an actual
imaging time of the image. The image processing apparatus
10 is configured to include an image storage unit 12, an image
analysis unit 14, a time correction unit 16, a necessity deter-
mination unit 18, a display control unit 20, and an image
display unit 22.

The image storage unit 12 stores a plurality of images
(image data) having supplementary information respectively.
The supplementary information of the images is various
information including an imaging time, a type of imaging
apparatus, and global positioning system (GPS) information,
and is automatically assigned as image header information by
the imaging apparatus when the image is imaged in the imag-
ing apparatus.

The image storage unit 12 stores images (image data) in
which the imaging time that is included in the supplementary
information of the images is corrected by the time correction
unit 16.

The necessity determination unit 18, in a case of creating a
photo book, determines whether the correction of the imaging
time that is included in the supplementary information of the
images is necessary or not based on whether or not two or
more images are selected and used from each of the prede-
termined number of groups divided based on the imaging
time that is included in the supplementary information of the
plurality of images. The detailed operation of the necessity
determination unit 18 will be described below.

The image analysis unit 14, in a case where the necessity
determination unit 18 determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is necessary, performs an image analysis of
each image stored in the image storage unit 12, for example,
a similar image determination process, a face recognition
process (including whether or not a face of a person is present
in the image, a size of the face of the person, and the detection
of the face position), and a frame determination process.

The image analysis unit 14 calculates a degree of similarity
for each image of the plurality of images based on at least one
of the result of the similar image determination process, the
result of the face recognition process, the result of the frame
determination process as the image analyses, and the GPS
information that is included in supplementary information of
the images.

The detailed description of the image analysis such as the
similar image determination process, the face recognition
process, and the frame determination process will be omitted.
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However, these image analyses can be performed by the
various image analyses including the image analysis known
in the related art.

The time correction unit 16, in a case where the necessity
determination unit 18 determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is necessary, corrects the imaging time that
is included in the supplementary information of the images in
such a manner that the images can be arranged in the order of
actual imaging time in a case of arranging the plurality of
images in the order of imaging time, based on the result of the
image analysis by the image analysis unit 14, that is, based on
at least one of the result of the similar image determination
processing, the result of the face recognition processing, the
result of the frame determination processing as the image
analyses, and the GPS information that is supplementary
information of the images. The detailed operation of the time
correction unit 16 will be described below.

The image display unit 22 displays a plurality of images
stored in the image storage unit 12 under a control by the
display control unit 20.

The display control unit 20 performs the control for dis-
playing the plurality of images stored in the image storage
unit 12 on the image display unit 22.

The display control unit 20, in a case where the necessity
determination unit 18 determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is necessary, causes the plurality of images
to be displayed on the image display unit 22 in an order of the
imaging time that is included in the supplementary informa-
tion of the plurality of images, and causes the images to be
identifiably displayed on the image display unit 22 for each
type of imaging apparatus that is included in the supplemen-
tary information of the images or for each imaging location
within a predetermined range corresponding to the GPS
information that is included in the supplementary information
of the images.

The display control unit 20, in a case where the necessity
determination unit 18 determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is necessary, causes the plurality of images
to be displayed on the image display unit 22 in the order of the
imaging time that is included in the supplementary informa-
tion of the images for each imaging date, and causes the
images to be identifiably displayed on the image display unit
22 for each type of the imaging apparatus that is included in
the supplementary information of the images or for each
imaging location within a predetermined range correspond-
ing to the GPS information that is included in the supplemen-
tary information of the images.

Next, a schematic operation of the image processing appa-
ratus 10 will be described according to an image processing
method in the present invention with reference to a flow chart
illustrated in FIG. 2.

In a case where the correction of the imaging time that is
included in the supplementary information of the images is
performed, based on whether or not two or more images are
selected and used from each of the predetermined number of
groups divided based on the imaging time that is included in
the supplementary information of the plurality of images, the
necessity of the correction of the imaging time that is included
in the supplementary information of the images is determined
by the necessity determination unit 18 (STEP 51).

In a case where the necessity determination unit 18 deter-
mines that the correction of the imaging time that is included
in the supplementary information of the images is necessary
(Yes in STEP S2), for example, a plurality of images is dis-
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played on the image display unit 22 under the control of the
display control unit 20 in the order of the imaging time that is
included in the supplementary information of the images, and
is identifiably displayed on the image display unit 22 for each
type of the imaging apparatus that is included in the supple-
mentary information of the images by changing the color of
the display frame of the image, for example (STEP S3).

Subsequently, the image analysis of each image stored in
the image storage unit 12, that is, the similar image determi-
nation process, the face recognition process, and the frame
determination process is performed by the image analysis
unit 14 (STEP S4).

Subsequently, the imaging time that is included in the
supplementary information of the images is corrected by the
time correction unit 16 in such a manner that the images can
be arranged in an order of actual imaging time in a case of
arranging the plurality of images in the order of imaging time
that is included in the supplementary information of the
images, based on the result of the image analysis by the image
analysis unit 14, that is, at least one of the result of the similar
image determination processing, the result of the face recog-
nition processing, and the result of the frame determination
processing as the image analyses, and the GPS information
that is supplementary information of the images (STEP S5).
The image (image data) of which the imaging time that is
included in the supplementary information of the images is
corrected by the time correction unit 16 is stored in the image
storage unit 12.

The plurality of images stored in the image storage unit 12,
of' which the imaging time that is included in the supplemen-
tary information of the images is corrected is displayed on the
image display unit 22 in the order of the imaging time that is
included in the supplementary information of the images by
the display control unit 20 (STEP S6).

Itis not essential to display the images on the image display
unit 22 in STEP S3 and STEP S6, and thus the display can be
appropriately performed according to the necessity.

On the other hand, in a case where the necessity determi-
nation unit 18 determines that the correction of the imaging
time that is included in the supplementary information of the
images is not necessary (No in STEP S2), the correction of the
imaging time that is included in the supplementary informa-
tion of the images by the time correction unit 16 is not per-
formed (STEP S7).

In this case also, the display control unit 20, for example,
may display the plurality of images stored in the image stor-
age unit 12 on the image display unit 22 in the order of the
imaging time that is included in the supplementary informa-
tion of the images.

Next, the operation of the time correction unit 16 will be
described.

The time correction unit 16, as described above, corrects
the imaging time that is included in the supplementary infor-
mation of the images based on at least one of the result of the
similar image determination process, the result of the face
recognition process, the result of the frame determination
process which are the result of the image analysis, and the
GPS information that is included in the supplementary infor-
mation of the images.

First, the case where the time correction unit 16 corrects the
imaging time that is included in the supplementary informa-
tion of the images based on the result of the similar image
determination process will be described.

In this case, the time correction unit 16 determines that two
or more images of which the result of the similar image
determination process is determined to be similar are in the
same group. Then, the time correction unit 16, in a case where
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the plurality of images are arranged in the order of the imag-
ing time that is included in the supplementary information of
the images, corrects the imaging time that is included in the
supplementary information of one or more images among
two or more images that are determined to be the similar
images in such a manner that the two or more images that are
determined to be similar images are continuously arranged.
For example, the imaging time that is included in the supple-
mentary information of the images of one or more images that
are not continuously arranged and of which the imaging time
that is included in the supplementary information is late, is
corrected in a direction of advancing the imaging time.

FIG. 3 is a conceptual diagram illustrating a state in which
a plurality of images is arranged in the order of imaging time
that is included in the supplementary information of the
images. In FIG. 3, the plurality of images, as indicated in
numbers, are arranged from left to right and from upper side
to lower side of the drawing in the order of the imaging time
that is included in the supplementary information of the
images. The plurality of images is identifiably displayed for
each type of the imaging apparatus that is included in the
supplementary information of the images by changing the
color of the display frames of the images. In the drawing, the
images imaged by two types of imaging apparatuses are iden-
tifiably displayed by changing line types in correspondence to
the change of the color of the display frames of the images.

As illustrated in FIG. 3, it is assumed that, in the result of
the similar image determination process, the images 3, 4, and
6, for example, are determined to be similar images and are in
the same group. In this case, the time correction unit 16, in a
case where the plurality of images are arranged in the order of
the imaging time that is included in the supplementary infor-
mation of the images, corrects the imaging time that is
included in the supplementary information of the image 6
among the images 3, 4, and 6 in a direction of advancing the
imaging time in such a manner that the images 3, 4, and 6 are
continuously arranged. Specifically, the time correction unit
16, for example, corrects the imaging time that is included in
the supplementary information of the image 6 in such a man-
ner that the imaging time that is included in the supplemen-
tary information of the image 6 falls between the imaging
time that is included in the supplementary information of the
image 4 and the imaging time that is included in the supple-
mentary information of the image 5.

TABLE 1

Time difference [s] from the

Images  Imaging time previous image
3 Dec. 9,2012 12:02:34
4 Dec. 9,2012 12:02:48 14
5 Dec. 9,2012 12:03:50 62
6 Dec. 9,2012 12:04:12 22

For example, in a case where the imaging times that are the
supplementary information of the images 3 to 6 are as shown
in Table 1, the time correction unit 16 corrects the imaging
time that is included in the supplementary information of the
image 6 in a direction of advancing the imaging time in a
range of equal to more than 23 seconds and equal to less than
83 seconds in such a manner that the imaging time that is
included in the supplementary information of the image 6
falls between the imaging time Dec. 9, 2012 12:02:48 that is
included in the supplementary information ofthe image 4 and
the imaging time Dec. 9, 2012 12:03:50 that is included in the
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supplementary information of the image 5. In this way, in a
case where the plurality of images are arranged in the order of
imaging time that is included in the supplementary informa-
tion of the images, the order of the image 5 and the image 6 is
reversed, and the images 3, 4, and 6 can be continuously
arranged.

The time correction unit 16, based on the type of the imag-
ing apparatus that is included in the supplementary informa-
tion of the image, corrects the imaging time that is included in
the supplementary information of the other images 2, 7, and 9
that are included in a certain group in which the images are
determined to be similar images among the plurality of
images, and are imaged by the same type of imaging appara-
tus as the image 6 of which the imaging time that is included
in the supplementary information of the image is corrected,
by the amount of correction same as the amount of correction
of the imaging time that is included in the supplementary
information of the image 6. In this way, it is possible to correct
the mismatch between the imaging time that is included in the
supplementary information of the images imaged by the same
types of imaging apparatuses and the actual imaging time in
a package.

Similarly, also in a case where the plurality of images are
arranged in the order of imaging time that is included in the
supplementary information of the images, and are identifi-
ably displayed for each imaging location within a predeter-
mined range corresponding to the GPS information which is
the supplementary information of the images, the time cor-
rection unit 16, based on the GPS information that is included
in the supplementary information of the images, corrects the
imaging time that is included in the supplementary informa-
tion of other images that are imaged at the same imaging
location as the image 6 of which the imaging time that is
included in the supplementary information of the image is
corrected within a predetermined range among the plurality
of'images, by the amount of correction same as the amount of
correction of the imaging time that is included in the supple-
mentary information of the image 6.

In the example of Table 1, as described above, the time
correction unit 16, for example, can correct the imaging time
that is included in the supplementary information of the
image 6 in a direction of advancing the imaging time within
the range of 23 seconds to 83 seconds. However, specifically,
it can be exemplified that the imaging time that is included in
the supplementary information of the image 6 is corrected in
a direction of advancing the imaging time by 53 seconds in
such a manner that the imaging time that is included in the
supplementary information of the image 6 becomes Dec. 9,
2012 12:03:19 which is the median time between the imaging
time Dec. 9, 2012 12:02:48 that is included in the supplemen-
tary information of the image 4 and the imaging time Dec. 9,
2012 12:03:50 that is included in the supplementary informa-
tion of the image 5. In this case, the imaging time that is
included in the supplementary information of other images 2,
7,9, .. .1s also corrected in a direction of advancing the
imaging time by 53 seconds.

Here, for example, if the imaging time that is included in
the supplementary information of the image 6 is corrected in
a direction of advancing the imaging time by 23 seconds, it is
possible to rearrange the images 3, 4, and 6 in the order of
actual imaging time. However, if the imaging time that is
included in the supplementary information of the image 6 is
corrected to be advancing and is closest to the imaging time
that is included in the supplementary information of the
image 5, and the imaging times that are the supplementary
information of other images 2, 7, 9, . . . which are imaged by
the same type of imaging apparatus as that of the image 6 are
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also similarly corrected in a direction of advancing the imag-
ing time by 23 seconds, it may not be possible to rearrange
other images 2, 7, 9, . . . in the order of actual imaging time.

In contrast, as described above, by correcting the imaging
time that is included in the supplementary information of the
image 6 to become the median time between the imaging time
of the image 4 and 5, and also by similarly correcting the
imaging times that are the supplementary information of
other images 2,7, 9, . .. which are imaged by the same type of
imaging apparatus, it is possible to correct the imaging times
that are the supplementary information of other images 2, 7,
9,...with atiming margin, and thus, it is possible to rearrange
the images 2, 7, 9, . . . in the order of actual imaging time with
higher accuracy.

The time correction unit 16, according to the degree of
similarity of each of the plurality of images, may determine
the amount of correction of one or more images of which the
imaging time that is included in the supplementary informa-
tion of the images is corrected.

In this case, the time correction unit 16 corrects the imag-
ing time that is included in the supplementary information of
one or more images of which the imaging time that is included
in the supplementary information of the images is corrected
in such a manner that the imaging time that is included in the
supplementary information of one or more images of which
the imaging time that is included in the supplementary infor-
mation of the images is corrected is closer to the imaging time
that is included in the supplementary information of the
images which has a high degree of similarity among the
previous and the next images in a case where the plurality of
images are arranged in the order of imaging time that is
included in the supplementary information of the images after
the correction of the imaging time that is included in the
supplementary information of one or more images of which
the imaging time that is included in the supplementary infor-
mation of the images is corrected.

For example, similarly, in a case where the result of the
similar image determination process determines that the
images 3, 4, and 6 are similar images, if the image 4 has a
higher degree of similarity to the images 6 than the image 5,
then the time correction unit 16, as illustrated in FIG. 4,
corrects the imaging time that is included in the supplemen-
tary information of the image 6 in such a manner that the
imaging time that is included in the supplementary informa-
tion of the image 6 is closer to the imaging time Dec. 9, 2012
12:02:48 that is included in the supplementary information of
the image 4 than to the imaging time Dec. 9, 2012 12:03:50
that is included in the supplementary information of the
image 5.

In the case, the time correction unit 16 may change the
amount of correction of the imaging time that is included in
the supplementary information of the image 6 step-by-step
according to the degree of similarity. That is, the time correc-
tion unit 16 corrects the imaging time that is included in the
supplementary information of the image 6 in such a manner
that, as the degree of similarity of the images 4 and 6
increases, the imaging time that is included in the supplemen-
tary information of the image 6 is closer to the imaging time
that is included in the supplementary information of the
image 4. Similarly, time correction unit 16 also corrects the
imaging time that is included in the supplementary informa-
tion of other images imaged by the same type of the imaging
apparatuses as that of the image 6, by the amount of correction
same as the amount of correction of the imaging time that is
included in the supplementary information of the image 6.

Similarly, if the imaging time that is included in the supple-
mentary information of the image 6 is corrected in a direction
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of advancing to the imaging time that is included in the
supplementary information of the image 5, it is possible to
correct the images 3, 4, and 6 in the order of the actual
imaging time. As a result, the imaging time that is included in
the supplementary information of the image 6 is closer to the
imaging time that is included in the supplementary informa-
tion of the image 5 than to the imaging time that is included in
the supplementary information of the image 4. In this case,
similarly, it may not be possible to rearrange other images
imaged by the same type of imaging apparatuses as that of the
image 6 in an order of actual imaging time.

In contrast, as described above, by determining the amount
of correction of the imaging time that is included in the
supplementary information of the image 6 according to the
degree of similarity, and then, also similarly correcting the
imaging time that is included in the supplementary informa-
tion of other images imaged by the same type of the imaging
apparatuses as that of the image 6, the imaging time that is
included in the supplementary information of the other
images can be corrected with a timing margin, and thus, it is
possible to rearrange other images in the order of actual
imaging time with higher accuracy.

In a case where the degree of similarity of the images 4 and
6 and the degree of similarity of the images 5 and 6 are almost
the same, the time correction unit 16 corrects the imaging
time that is included in the supplementary information of the
image 6 in such a manner that the imaging time that is
included in the supplementary information of the image 6
comes to the median time between the imaging time that is
included in the supplementary information of the image 3 and
the imaging time that is included in the supplementary infor-
mation of the image 4.

It is preferable that the image analysis unit 14 calculate the
degree of similarity of the images not only using the similar
image determination process but also simultaneously using at
least one of the face recognition process, the frame determi-
nation process and the GPS information which is the supple-
mentary information of the images. In this way, it is possible
to calculate the degree of similarity of the images with higher
accuracy.

In a case where the result of the similar image determina-
tion processing determines that there exists a plurality of
groups of images of which the imaging time that is included
in the supplementary information of the image is corrected,
the time correction unit 16 may correct the imaging time that
is included in the supplementary information of the images
included in a group other than the group of largest amount of
correction, by the amount of correction of the imaging time
that is included in the supplementary information of the
images included in the group of largest amount of correction.

TABLE 2

Amount of correction of the

Images imaging time
6 Advancing by 23 seconds or more
12 Advancing by 7 seconds or more
19 Advancing by 24 seconds or more

For example, in a case where the amount of correction of
the imaging time that is included in the supplementary infor-
mation of the group of the similar images including the image
6, the group of the similar images including the image 12, the
group of the similar images including the image 19, . . . are
assumed to be as indicated in Table 2. In this case, the time
correction unit 16 corrects the imaging time that is included in
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the supplementary information of the images included in a
group of similar images other than the group of largest
amount of correction, by the amount of correction of the
imaging time that is included in the supplementary informa-
tion of the group of the similar images including the image 19
of'which the amount of correction is the largest of 24 seconds
or more.

The display controlunit 20 does not identifiably display the
plurality of images for each type of the imaging apparatus on
the image display unit 22, but can identifiably display for each
predetermined range of imaging location corresponding to
the GPS information that is included in the supplementary
information of the images on the image display unit 22. In this
case, the display control unit 20 identifiably displays, for
example, the images imaged domestically and the images
imaged overseas, or the images imaged domestically and the
images imaged in a location where the time zone is different
from that of the country on the image display unit 22.

In case where the display control unit 20 identifiably dis-
plays for each predetermined range of imaging location cor-
responding to the GPS information that is included in the
supplementary information of the images on the image dis-
play unit 22 also, similarly, the time correction unit 16 cor-
rects the imaging time that is included in the supplementary
information of other images imaged at the predetermined
range of imaging location that is same as the images of which
the imaging time that is included in the supplementary infor-
mation of the image is corrected, by the same amount of
correction as the amount of correction of the imaging time
that is included in the supplementary information of the
image of which the imaging time that is included in the
supplementary information of the image is corrected.

It is not essential to identifiably display the plurality of
images. However, by identifiably displaying the plurality of
images, it becomes possible for the user to recognize the
group of images that have a possibility of mismatch between
the actual imaging time and the imaging time that is included
in the supplementary information of the image.

For example, it is presented to the user that there is a
mismatch between the imaging time that is included in the
supplementary information of the image and the actual imag-
ing time by identifiably displaying the plurality of images
arranged in the order of imaging time that is included in the
supplementary information of the image, and by displaying
the group in which the images are determined to be similar
images. In this way, the user can check whether or not the
determination by the time correction unit 16 is correct, or
determine whether or not the correction of the imaging time
that is included in the supplementary information of the
image is necessary and then instruct the time correction unit
16 to perform the correction via a not illustrated instruction
input unit.

Subsequently, a case where the time correction unit 16
corrects the imaging time that is included in the supplemen-
tary information of the images based on at least one of the
result of the face recognition processing and the result of the
frame determination processing will be described.

In this case, the time correction unit 16 determines that two
or more images in which at least one of the same person and
the same frame are determined to the same group based on at
least one the result of the face recognition processing and the
result of the frame determination processing. Then, the time
correction unit 16, in a case where the plurality of images are
arranged in the order of imaging time that is included in the
supplementary information of the images, corrects the imag-
ing time that is included in the supplementary information of
one or more images among two or more images in which at
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least one of the same person and the same frame are deter-
mined to be imaged in such a manner that the two or more
images which are determined to be imaged in at least one of
the same person and the same frame based on at least one of
the face recognition processing and the frame determination
processing are continuously arranged. For example, the
imaging time that is included in the supplementary informa-
tion of one or more images which are not continuously
arranged and of which the imaging time that is included in the
supplementary information of the images is late, is corrected
in a direction of advancing the imaging time.

TABLE 3
Images Persons Face size, face position
3 Mr./Ms. A, Mr./Ms. B (Size of face and face
4 Mr./Ms. A, Mr./Ms. B position for each person)
5 Mr./Ms. A
6 Mr./Ms. A, Mr./Ms. B

For example, as indicated in Table 3, if the same Mr./Ms. A
and Mr./Ms. B are imaged in the images 3, 4, and 6, and the
face position and the face size of Mr./Ms. A and Mr./Ms. B
imaged in the images 3, 4, and 6 are the same, the time
correction unit 16 determines that the images 3, 4, and 6 are in
the same group, and in a case where the plurality of images are
arranged in the order of imaging time that is included in the
supplementary information of the images, corrects the imag-
ing time that is included in the supplementary information of
the image 6 in a direction of advancing the imaging time in
such a manner that the images 3, 4, and 6 are continuously
arranged. In a case where the images are determined to be in
the same group based on the frame of the images, the correc-
tion is also performed in a similar way.

A detail method of correcting the imaging time that is
included in the supplementary information of the images in a
case of correcting the imaging time that is included in the
supplementary information of the image based on at least one
of the result of the face recognition process and the result of
the frame determination process, is similar to a case of cor-
recting the imaging time that is included in the supplementary
information of the image based on the result of the similar
image determination process.

There is a possibility that the imaging conditions such as
the color of the images or turning of the flash ON and OFF
may be different depending on each type of the imaging
apparatus. For this reason, it is preferable for the time correc-
tion unit 16 to determine whether or not the images are in the
same group by considering the face position of the person, the
face size, the frame, the imaging location not only using the
similar image determination processing described above but
also using the face recognition processing, the frame deter-
mination processing, and the GPS information that is
included in the supplementary information of the images. For
example, whether the images are in the same group or not may
be determined by combining another image processing such
as considering the brightness or color tone of the image.

Subsequently, a case where the time correction unit 16
corrects the imaging time that is included in the supplemen-
tary information of the images based on the GPS information
that is included in the supplementary information of the
image will be described.

In this case, the time correction unit 16 determines that two
or more images of which the imaging locations are included
in the predetermined range are in the same group. Then, the
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time correction unit 16, in a case where the plurality ofimages
are arranged in the order of imaging time that is included in
the supplementary information of the images, corrects the
imaging time that is included in the supplementary informa-
tion of one or more images among the two or more images of
which the imaging locations are included in the predeter-
mined range in such a manner that the two or more images of
which the imaging locations corresponding to the GPS infor-
mation that is included in the supplementary information of
the images are included in the predetermined range are con-
tinuously arranged. For example, the imaging time that is
included in the supplementary information of the images that
is not continuously arranged and of which the imaging time
that is included in the supplementary information is late, is
corrected.

A detail method of correcting the imaging time that is
included in the supplementary information of the images in a
case of correcting the imaging time that is included in the
supplementary information of the image based on the GPS
information, is similar to the case of correcting the imaging
time that is included in the supplementary information of the
image based on the result of the similar image determination
processing.

Next, the operation of the necessity determination unit 18
will be described.

It is considered that, in many cases, the images in the same
group such as the images of a wedding ceremony or a school
entrance ceremony are continuously imaged within the pre-
determined time duration. Therefore, for example, a case of
creating a photo book of a plurality of pages is assumed, by
dividing a plurality of images into a predetermined number of
groups in which each of the images are continuously imaged
within a predetermined time duration based on the imaging
time that is included in the supplementary information of the
images, and selecting the predetermined number of total
images by selecting the images from each of the divided
groups, and then using the selected predetermined number of
images.

In this case, whether the correction of imaging time that is
included in the supplementary information of the images is
necessary or not is dependent upon the number of images
used in photo book or the number of pages of the photo book.

Specifically, in a case where the number of images used per
day is larger than the number of divided groups, even though
the images are selected one by one from each of the divided
groups, since two or more images are selected from one or
more divided groups, there is a possibility of a mismatch of a
couple of minutes in the imaging time that is included in the
supplementary information of the images. That is, regarding
the predetermined number of groups, in a case where two or
more images are selected from the same group and used in the
photo book, the correction of the imaging time that is
included in the supplementary information of the images is
necessary.

TABLE 4

Photo book on creation

Number of Number of Number of

Case Group of images images pages images
1 Group of images for 3 nights 200 30 120
and 4 days
2 Group of images for 1 year 2000 48 192

3




US 9,420,130 B2

17

For example, as indicated in Case 1 in Table 4, a case of
creating a photo book of 30 pages is assumed, by dividing two
hundreds of images imaged in three nights and four days into
apredetermined number of groups based on the imaging time
that is included in the supplementary information of the
images, and selecting total 120 images by selecting the
images from each of the predetermined number of divided
groups, and then using the selected 120 images. In this case,
on average, 30 images per day are selected and used in cre-
ating the photo book.

On the other hand, as indicated in Case 2 in Table 4, a case
of creating a photo book of 48 pages is assumed, by dividing
two thousands of images imaged in one year into a predeter-
mined number of groups based on the imaging time that is
included in the supplementary information of the images, and
selecting total 192 images by selecting the images from each
of'the divided groups, and then using the selected 192 images.
In this case, on average, 1.28 images per day are selected and
used in creating the photo book.

In the case of Case 1, since the number of images used per
day is 30, in a case where the images are selected one by one
from each of the divided groups, if the number of group is
equal to or more than 30, then the number of images selected
from each of the groups is less than one, thus, the mismatch of
a couple of minutes in the imaging time that is included in the
supplementary information of the images may not be a prob-
lem. Therefore, the necessity determination unit 18, in a case
where the number of group is equal to or more than 30,
determines that the correction of the imaging time that is
included in the supplementary information of the images is
not necessary, and in case where the number of group is less
than 29, determines that the correction of the imaging time
that is included in the supplementary information of the
images is necessary.

In contrast, in the case of Case 2, since the number of
images used per day is 1.28, in a case where the images are
selected one by one from each of the divided groups, if the
number of groups is equal to or more than two, then the
number of images selected from each of the groups is less
than one, thus, the mismatch with a couple of minutes in the
imaging time may not be a problem. Therefore, the necessity
determination unit 18, in a case where the number of group is
equal to or more than two, determines that the correction of
the imaging time that is included in the supplementary infor-
mation of the images is not necessary, and in case where the
number of group is one, determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is necessary.

The description was made with the exemplary case of a
photo book of a plurality of pages. However, the description
is not limited to the photo book or the plurality of pages. It can
be similarly applicable to a case where the images are selected
from each of the predetermined number of groups divided
based on the imaging time that is included in the supplemen-
tary information of the plurality of images, and is used in
some applications.

As described above, in the example illustrated in FIG. 2, a
plurality of images are arranged in an order of the imaging
time that is included in the supplementary information of the
images, and are identifiably displayed for each type of imag-
ing apparatus in such a manner that the user can recognize the
group of images that has a possibility of mismatch in the
imaging time that is included in the supplementary informa-
tion of the image.

In a case where the necessity determination unit 18 deter-
mines that the correction of the imaging time that is included
in the supplementary information of the images is necessary,
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as in the example illustrated in FIG. 2, it is preferable for the
display control unit 20 to set “the identifiably display for each
type of imaging apparatus” to be ON as a default value in a
case where the plurality of images are arranged in the order of
imaging time that is included in the supplementary informa-
tion of the images. Conversely, in a case where the necessity
determination unit 18 determines that the correction of the
imaging time that is included in the supplementary informa-
tion of the images is not necessary, it is preferable for the
display control unit 20 to set “the identifiably display for each
type of imaging apparatus” to be OFF as a default value.

In a case where the necessity determination unit 18 deter-
mines that the correction of the imaging time that is included
in the supplementary information of the images is not neces-
sary, it is not necessary to correct the imaging time that is
included in the supplementary information of the images on a
time basis. However, it is considered that a case of correction
on daily basis may be necessary. Therefore, as illustrated in
FIG. 5, it is preferable to arrange a plurality of images in an
order of imaging time that is included in the supplementary
information of the images for each date, and identifiably
display for each type of imaging apparatus. In this way, it is
possible for the user to recognize whether the mismatch ofthe
imaging time that is included in the supplementary informa-
tion of the images on daily basis occurs or not.

As described above, in the image processing apparatus 10,
it is possible to automatically and simply correct the mis-
match between the imaging time that is included in the
supplementary information of the images and the actual
imaging time of the images based on at least one of the result
of the image analysis and the GPS information that is
included in the supplementary information of the images.

In this way, for example, using an automatic layout func-
tion for a photo book, it is possible to correctly perform the
automatic layout even in a case of creating a photo book of a
plurality of pages by dividing a plurality of images into a
predetermined number of groups in which each of the images
are continuously imaged within a predetermined time dura-
tion based on the imaging time that is included in the supple-
mentary information of the plurality of images, and extracting
the predetermined number of total images by extracting the
images from each of the predetermined number of divided
groups, and then using the extracted predetermined number
of images.

An image processing method of the present invention can
be realized as a program to cause the computer to execute
each ofthe steps. In addition, it may be realized by a computer
readable recording medium in which the program is stored.

The present invention is basically as described above.

The details of the present invention is described above.
However, the present invention is not limited to the embodi-
ment described above, and various improvements and modi-
fications can be made without departing from the scope and
spirit of the present invention as a matter of course.

What is claimed is:

1. An image processing apparatus comprising:

an image storage unit that stores a plurality of images

having supplementary information respectively;

an image analysis unit that performs an image analysis of

each image stored in the image storage unit; and

a time correction unit that corrects an imaging time that is

included in the supplementary information of the image
in such a manner that the plurality of images are
arranged in an actual imaging time of the images in a
case where the plurality of images are arranged in an
order of the imaging time among the supplementary
information, the time correction unit correcting the
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imaging time based on both i) a result of the image
analysis by the image analysis unit and ii) a GPS infor-
mation that is included in the supplementary informa-
tion of the images,

wherein the image analysis is a similar image determina-

tion processing that determines when two or more
images are similar,

wherein, in a case where the plurality of images are

arranged in the order of the imaging time that is included
in the supplementary information ofthe images, the time
correction unit corrects the imaging time that is included
in the supplementary information of one or more images
among the two or more images that are determined to be
similar images, in such a manner that the two or more
images that are determined to be similar images, by the
result of the similar image determination processing, are
continuously arranged based on the corrected imaging
time, and

wherein the time correction unit corrects the imaging time

that is included in the supplementary information of
other images imaged by the same type of the imaging
apparatus as that of one or more images of which the
imaging time that is included in the supplementary
information of the image is corrected among the plural-
ity of images, or the imaging time that is included in the
supplementary information of other images imaged at a
predetermined geographic range of imaging location
that is the same as that of one or more images of which
the imaging time that is included in the supplementary
information of the image is corrected, based on the type
of'the imaging device that is included in the supplemen-
tary information of the image and the GPS information
that is included in the supplementary information of the
image, by the same amount of correction as the amount
of correction of one or more images of which the imag-
ing time that is included in the supplementary informa-
tion of the image is corrected.

2. The image processing apparatus according to claim 1,

wherein the image analysis unit performs at least one of a

face recognition process and a frame determination pro-
cess as the image analysis, and

wherein, in a case where the plurality of images are

arranged in the order of imaging time that is included in
the supplementary information of the images, the time
correction unit corrects the imaging time that is included
in the supplementary information of one or more images
among two or more images in which at least one of the
same person and the same frame is determined to be
imaged as the result of at least one ofthe face recognition
processing and the frame determination processing, in
such a manner that the two or more images in which at
least one of the same person and the same frame is
determined to be imaged are continuously arranged.

3. The image processing apparatus according to claim 1,

wherein, in a case where the plurality of images are

arranged in the order of imaging time that is included in
the supplementary information of the images, the time
correction unit corrects the imaging time that is included
in the supplementary information of one or more images
among two or more images of which the imaging loca-
tions corresponding to the GPS information that is
included in the supplementary information of the images
are included in a predetermined geographic range, in
such a manner that the two or more images of which the
imaging locations corresponding to the GPS informa-
tion that is included in the supplementary information of
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the images are included in the predetermined geographic
range are continuously arranged.

4. The image processing apparatus according to claim 1,

wherein the image analysis unit calculates a degree of
similarity of the plurality of images respectively based
on at least one of the result of the similar image deter-
mination processing, the result of the face recognition
processing, and the result of the frame determination
processing as the result of the image analysis, and the
GPS information that is included in the supplementary
information of the images, and

wherein the time correction unit determines an amount of
correction of imaging time of one or more images of
which the imaging time that is included in the supple-
mentary information of the images is corrected, accord-
ing to the degree of similarity.

5. The image processing apparatus according to claim 4,

wherein the time correction unit corrects the imaging time
that is included in the supplementary information of one
or more images of which the imaging time that is
included in the supplementary information of the images
is corrected, in such a manner that the imaging time that
is included in the supplementary information of one or
more images of which the imaging time that is included
in the supplementary information of the images is cor-
rected is closer to the imaging time that is included in the
supplementary information of the images which has a
high degree of similarity among the previous and the
next images in a case where the plurality of images are
arranged in an order of imaging time that is included in
the supplementary information of the images after the
correction of the imaging time that is included in the
supplementary information of one or more images of
which the imaging time that is included in the supple-
mentary information of the images is corrected.

6. The image processing apparatus according to claim 5,

wherein the time correction unit corrects the imaging time
that is included in the supplementary information of one
or more images of which the imaging time that is
included in the supplementary information of the images
is corrected in such a manner that, as the degree of
similarity of the image which has the higher degree of
similarity increases, the imaging time that is included in
the supplementary information of one or more images of
which the imaging time that is included in the supple-
mentary information of the images is corrected is closer
to the imaging time that is included in the supplementary
information of the image which has the higher degree of
similarity.

7. The image processing apparatus according to claim 1,

wherein, in a case where the similar image determination
processing result determines that there exists a plurality
of groups of one or more images of which the imaging
time that is included in the supplementary information
of the image is corrected, the time correction unit cor-
rects the imaging time that is included in the supplemen-
tary information of the images included in a group other
than the group of'the largest amount of correction, by the
amount of correction of the imaging time that is included
in the supplementary information of the images included
in the group of the largest amount of correction.

8. The image processing apparatus according to claim 1,

further comprising:

a necessity determination unit that determines the neces-
sity of the correction of the imaging time that is included
in the supplementary information of the images based on
whether or not two or more images are selected and used
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from each of a predetermined number of the groups
divided based on the imaging time that is included in the
supplementary information of the plurality of images,

wherein, in a case where the necessity determination unit

determines that the correction of the imaging time that is
included in the supplementary information of the images
is necessary, the image analysis unit performs the image
analysis of the images, and the time correction unit
corrects the imaging time that is included in the supple-
mentary information of the images.
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in the supplementary information of one or more images
among the two or more images that are determined to be
similar images, in such a manner that the two or more
images that are determined to be similar images, by the
result of the similar image determination processing, are
continuously arranged based on the corrected imaging
time, and

wherein the time correction unit corrects the imaging time

that is included in the supplementary information of
other images imaged by the same type of the imaging

9. The image processing apparatus according to claim 8,
further comprising:
adisplay control unit that performs a control for displaying
the plurality of images on an image display unit,
wherein, in a case where the necessity determination unit 15

apparatus as that of one or more images of which the
imaging time that is included in the supplementary
information of the image is corrected among the plural-
ity of images, or the imaging time that is included in the
supplementary information of other images imaged at a

determines that the correction of the imaging time that is
included in the supplementary information of the images
is necessary, the display control unit displays the plural-
ity of images on the image display unit in an order of the

predetermined geographic range of imaging location
that is the same as that of one or more images of which
the imaging time that is included in the supplementary
information of the image is corrected, based on the type

imaging time that is included in the supplementary 20 of the imaging device that is included in the supplemen-
information of the images, and identifiably displays the tary information of the image and the GPS information
plurality of images on the image display unit for each that is included in the supplementary information of the
type of the imaging apparatus that is included in the image, by the same amount of correction as the amount
supplementary information of the images or for each of correction of one or more images of which the imag-
predetermined geographic range of imaging location 25 ing time that is included in the supplementary informa-

corresponding to the GPS information that is included in

tion of the image is corrected.

the supplementary information of the images. 12. The image processing method according to claim 11,

10. The image processing apparatus according to claim 9, wherein a similar image determination process as the

wherein, in a case where the necessity determination unit image analysis is performed in the image analysis step,
determines that the correction of the imaging time thatis 30 and

included in the supplementary information of the images wherein, in a case where the plurality of images are

is not necessary, the display control unit displays the
plurality of images on the image display unit in an order
of'the imaging time that is included in the supplementary
information of the images for each imaging date, and
identifiably displays the plurality of images on the image
display unit for each type of the imaging apparatus that
is included in the supplementary information of the
images or for each predetermined geographic range of

35

arranged in an order of imaging time that is included in
the supplementary information of the images, the imag-
ing time that is included in the supplementary informa-
tion of one or more images among two or more images
that are determined to be similar images is corrected in
the time correction step, in such a manner that the two or
more images that are determined to be similar images by
the result of the similar image determination processing

imaging location corresponding to the GPS information 40
that is included in the supplementary information of the
images.

11. An image processing method in which each step is
performed using the image processing apparatus according to
claim 1, comprising: 45

an image analysis step in which an image analysis unit

performs an image analysis of each image stored in the
image storage unit that stores a plurality of images hav-
ing supplementary information respectively; and

a time correction step in which a time correction unit, in a 50

are continuously arranged.

13. The image processing method according to claim 12,

wherein at least one of the face recognition processing and
the frame determination processing is performed in the
image analysis step as the image analysis, and

wherein, in a case where the plurality of images are
arranged in the order of imaging time that is included in
the supplementary information of the images, the imag-
ing time that is included in the supplementary informa-
tion of one or more images among two or more images in
which at least one ofthe same person and the same frame

case where the plurality of images are arranged in an
order of the imaging time that is included in the supple-
mentary information of the images, corrects the imaging
time that is included in the supplementary information

is determined to be imaged as the result of at least one of
the face recognition processing and the frame determi-
nation processing is corrected in the time correction
step, in such a manner that the two or more images in

of'the images in such a manner that the imaging time that 55 which at least one ofthe same person and the same frame
is included in the supplementary information of the is determined to be imaged are continuously arranged.
images is arranged in an order of actual imaging time of 14. The image processing method according to claim 12,
the images, based on a result of the image analysis and wherein, in a case where the plurality of images are
the GPS information that is included in the supplemen- arranged in the order of imaging time that is included in
tary information of the images, 60 the supplementary information of the images, the imag-
wherein the image analysis step includes a similar image ing time that is included in the supplementary informa-
determination processing that determines when two or tion of one or more images among two or more images of
more images are similar, which the imaging locations corresponding to the GPS
wherein, in a case where the plurality of images are information that is included in the supplementary infor-
arranged in the order of the imaging time thatis included 65 mation of the images are included in the predetermined

in the supplementary information ofthe images, the time
correction unit corrects the imaging time that is included

geographic range is corrected in the time correction step,
in such a manner that the two or more images of which
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the imaging locations corresponding to the GPS infor-
mation that is included in the supplementary informa-
tion of the images are included in the predetermined
geographic range are continuously arranged.

15. The image processing method according to claim 11,

wherein at least one of a face recognition processing and a

frame determination processing is performed in the
image analysis step as the image analysis, and

wherein, in a case where the plurality of images are

geographic range are continuously arranged.
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result of the similar image determination processing, are
continuously arranged based on the corrected imaging
time, and

wherein the time correction unit corrects the imaging time
that is included in the supplementary information of
other images imaged by the same type of the imaging
apparatus as that of one or more images of which the
imaging time that is included in the supplementary
information of the image is corrected among the plural-
ity of images, or the imaging time that is included in the

arranged in the order of imaging time that is included in 10 . ¢ . .
the supplementary information of the images, the imag- supplememary 1nf0rmat19n of other mages imaged ata
ing time that is included in the supplementary informa- pred.etermmed geographic range of 1naging locatl.on
tion of one or more images among two or more images in that.ls the.: Same as that. Of One Of MOTE IMAZes of which
which at least one of the same person and the same frame Fhe 1maging time that 18 1pcluded in the supplementary
is determined to be imaged as the result of at least one of 15 1nf0rmatlog of the 1Mage 15 co rrected, .based on the type
the face recognition processing and the frame determi- ofth.e Imaging device that is included in the 5 upplemf:n-
nation processing is corrected in the time correction tary 1 nformatlog of the image and the. GPS 1nf0nnat10n
step, in such a manner that the two or more images in Fhat is included in the supplementary 1pf0rmat10n of the
which at least one of the same person and the same frame 1mage, by. the same amount O.f correction as the amount
is determined to be imaged are continuously arranged. 20 .Of cqrrectlon .of.one Of MOTe IMages of which the 1mag-
16. The image processing method according to claim 11, ng tl?eht ha.lt 1S 1ngluded n tlée supplementary informa-
wherein, in a case where the plurality of images are 1 sUXiq the image 1s corrected. S
arranged in the order of imaging time that is included in - Image processing apparatus Comprising:
the supplementary information of the images, the imag- an image storage unit that stores a plurahty of images
ing time that is included in the supplementary informa- 25 havmg supplem entary information res.pectlvely; .
tion of one or more images among two or more images of an mage analysis unit that Performs an unage analysis of
which the imaging locations corresponding to the GPS .each 1mage storeq in the image storage um; .and .
information that is included in the supplementary infor- a time correction unit that corrects an Imaging time Fhat 15
mation of the images are included in the predetermined %ncluded in the supplementary 1nf0rmat10n qfthe lmage
geographic range is corrected in the time correction step, 30 in such a manner that th.e pl}]rahty of mages are
in such a manner that the two or more images of which arranged in an actual Imaging tume of the 1mages m a
the imaging locations corresponding to the GPS infor- ca(sie Wl}erﬁ th.e ph?rahtY of images aﬁe arranlged m at
mation that is included in the supplementary informa- order of the imaging time among the supplementary
tion of the images are included in the predetermined information, the time correction unit correcting the
35 imaging time based on both i) a result of the image

analysis by the image analysis unit and ii) a GPS infor-

17. A non-transitory computer readable recording medium
having recorded thereon a program for causing the image
processing apparatus according to claim 1 to function as a
computer, comprising:

an image storage unit that stores a plurality images having 40

mation that is included in the supplementary informa-
tion of the images,

wherein the image analysis is a similar image determina-
tion processing that determines when two or more

supplementary information respectively;

an image analysis unit that performs an image analysis of

each image stored in the image storage unit; and

a time correction unit that corrects an imaging time that is

images are similar,

wherein, in a case where the plurality of images are
arranged in the order of the imaging time that is included
in the supplementary information ofthe images, the time
correction unit corrects the imaging time that is included

included in the supplementary information of the image 4> . . . .
in such a manner that the plurality of images are in the supplementary 1nf0nnat10n of one or more images
arranged in an actual imaging time of the images in a among t.h € WO or more Images that are determined to be
case where the plurality of images are arranged in an §1m11ar 1mages, 1n such a manner L he.lt th.e two or more
order of the imaging time among the supplementary images that are fiete.rmmed to be y 1m}1ar 1Mages, by the
information, based on a result of the image analysis by 50 resul.t of the similar image determination processing, are
the image analysis unit and a GPS information that is cpntlnuously arranged based on the corrected imaging
included in the supplementary information of the time, an C .
images wherein, in a case where the similar image determination
wherein the image analysis step includes a similar image processing result determmes that there eXISts a Plural.lty
determination processing that determines when two or 53 O,f groups.of. OnNe Or MOTe 1Mages of which Fhe umaging
more images are similar time that is included in the supplementary information
wherein. in a case Wheré the plurality of images are of the image is corrected, the time correction unit cor-
arranged in the order of the imaging time that is included rects the umaging time that 15 1n.cluded mt he supplemen-
in the supplementary information ofthe images, the time tary information of the images included in a roup other
60 than the group of'the largest amount of correction, by the

correction unit corrects the imaging time that is included
in the supplementary information of one or more images
among the two or more images that are determined to be
similar images, in such a manner that the two or more
images that are determined to be similar images, by the

amount of correction of the imaging time that is included
in the supplementary information of the images included
in the group of the largest amount of correction.
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